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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed on 4/27/1 1 have been fully considered but they are 
not persuasive. 

Applicant's arguments (pertaining to 102 rejection) fail to comply with 37 
CFR 1 .1 1 1 (b) because they amount to a general allegation that the claims define a 
patentable invention without specifically pointing out how the language of the claims 
patentably distinguishes them from the references. Examiner note: the applicant merely 
makes a statement that the examiner has not shown that MA et al. discloses this 
limitation and as this is the case, Ma et al. cannot be considered to anticipate claim 1 
(this is not a sufficient response). 

The applicants arguments pertaining to the 103 rejection is based on the 
arguments pertaining to the 102 rejection, so has therefore been addressed above as 
not being sufficient as the argument amount to a general allegation without pointing out 
how the language of the claims are distinguished from the references. 

Furthermore, the rejection of claim 1 shows that Ma clearly anticipates the 
amended limitation as Ma discloses: 

Pilots are inserted for at least one antenna in a grouping of at least one 
subcarrier of the plurality of sub-carriers for all OFDM symbols of the respective 
sequence of OFDM symbols (Para 0097, shows that pilots are inserted in every 
OFDM symbol in high mobility applications) 



Application/Control Number: 10/593,053 Page 3 

Art Unit: 2474 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

3. Claims 1 , 2, 4, 5, 20, 24-26, 46, 53-63, and 69-72 are rejected under 35 

U.S.C. 102(e) as being anticipated by Ma et al. (US 2003/0072254), hereinafter referred 
to as Ma. 

Regarding claim 1. Ma teaches a method of transmitting over four transmit antennas 
(Para 0045 shows number of antennas, N>=2) comprising: 

for each antenna, generating a respective sequence of OFDM symbols, each 
OFDM symbol having a plurality of sub-carriers carrying data or pilots, and transmitting 
the sequence of OFDM symbols (Para 0060-0061 shows OFDM symbols being 
transmitted through transmitter's antenna's); 

wherein pilots are inserted for the four antennas collectively in blocks of two sub- 
carriers by two OFDM symbols scattered in time and frequency (See figure 5 and 
related description which shows that pilots are inserted as such, i.e. Para 0023 
shows scattering), 

inserted for at least one antenna in a grouping of at least one subcarrier of the 
plurality of sub-carriers for all OFDM symbols of the respective sequence of OFDM 
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symbols (Para 0097, shows that pilots are inserted in every OFDM symbol in high 
mobility applications). 

Regarding claim 2, Ma teaches wherein pilots are inserted for the four antennas 
collectively in blocks of two sub-carriers by two OFDM symbols scattered in time and 
frequency by: 

inserting such blocks of two sub-carriers by two OFDM symbols scattered in a 
first regularly spaced pattern in even pairs of OFDM symbols (Figure 5, notice in the 
time axis, symbols are inserted by an even number); 

inserting such blocks of two sub-carriers by two OFDM symbols scattered in a second 
regularly spaced pattern offset from said first regularly spaced pattern in odd pairs of 
OFDM symbols (Figure 5, notice in the frequency axis, symbols are inserted by an 
odd number). 

Regarding claim 4, Ma teaches wherein each block of two sub-carriers by two OFDM 
symbols comprises a single pilot for each of the four antennas in a respective position 
within the block (Para 0075, describes figure 5). 

Regarding claim 5. Ma teaches wherein the single pilot for each of the four antennas 
takes the same position in every block of two sub-carriers by two OFDM symbols 
(where Para's 0080-0082 shows that the pilots on different antennas are 
recovered from the same positions in the time-frequency block). 
Regarding claim 20. Ma discloses using different pilot patterns for respective four 
antenna transmitters to reduce interference between pilots of different four antenna 
transmitters (Para 0073, shows different pilot patterns being utilized). 
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Regarding claim 24, Ma discloses wherein the pilots inserted for at least one antenna 
in a grouping of at least one subcarrier of the plurality, of sub-carriers for all OFDM 
symbols of the respective sequence of OFDM symbols comprise pilots for each of the 
four transmit antennas, a grouping for each antenna comprising at least one subcarrier 
of the plurality of sub-carriers for all OFDM symbols of the respective sequence of 
OFDM symbols (Para 0045 shows 4 antennas and Figure 2, 23 shows fixed pilots 
such as P1 and P2). 

Regarding claim 25, Ma discloses wherein the pilots inserted for at least one antenna 
in a grouping of at least one subcarrier of the plurality of sub-carriers for all OFDM 
symbols of the respective sequence of OFDM symbols comprise pilots for pairs of two 
transmit antennas of the four transmit antennas, a grouping for each pair of antennas 
comprising at least one subcarrier of the plurality of sub-carriers for all OFDM symbols 
of the respective sequence of OFDM symbols (Para 0045 shows 4 antennas and 
Figure 2, 23 shows fixed pilots such as P1 and P2). 

Regarding claim 26, Ma discloses transmitting at least one fixed signalling channel for 
each of two pairs of antennas within said four antennas (Para 0045 shows 4 antennas 
and Figure 2, 23 shows fixed pilots such as P1 and P2 and figure 5, which show 
signaling pilots on channels). 

Regarding claim 46, Ma discloses a transmitter comprising four transmit antennas, the 
transmitter being adapted to implement the method of claim 1 (Figure 2 shows OFDM 
transmitter and Para 0045 shows 4 antennas). 

Regarding claim 53. Ma discloses wherein the first regularly spaced pattern comprises 
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a repeating pattern of two pilot sub- carriers, ten data sub-carriers and the second 
regularly spaced pattern comprises six data sub-carriers followed by a repeating pattern 
of two pilot sub-carriers and ten data sub-carriers (See figure 3, notice ten data 
subcarriers between pair of pilots in the frequency direction, and 6 data sub- 
carriers between the pair of pilots in the time axis). 

Regarding claim 54, Ma discloses wherein each block of two sub- carriers by two 
OFDM symbols is divided into pilot pairs (Figure 5, notice pilot pairs), each pilot pair 
being transmitted by a respective pair of antennas (Para 0075 shows pilots being 
transmitted through respective antenna). 

Regarding claim 55, Ma discloses wherein each pilot pairs is arranged sequentially in 
time (Figure 5, notice time axis, and sequences of pilot pairs). 
Regarding claim 56, Ma discloses wherein each pilot pair is arranged sequentially in 
frequency (Figure 5, notice frequency axis). 

Regarding claim 57. Ma discloses wherein pilots are inserted for the four antennas 
collectively in blocks of two sub-carriers by two OFDM symbols scattered in time and 
frequency in a repeating pattern of six OFDM symbols comprising each comprising a 
first, second and third pair of OFDM symbols, the method comprising: 

inserting such blocks of two sub-carriers by two OFDM symbols scattered in a 
first regularly spaced pattern in each first pair of OFDM symbols; 

inserting such blocks of two sub-carriers by two OFDM symbols scattered in a 
second regularly spaced pattern offset from said first regularly spaced pattern in each 
second pair of OFDM symbols; and 
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inserting such blocks of two sub-carriers by two OFDM symbols scattered in a 
third regularly spaced pattern offset from said second regularly spaced pattern in each 
third pair of OFDM symbols are inserted for the four antennas collectively in blocks of 
two sub-carriers by two OFDM symbols scattered in time and frequency in a repeating 
pattern of OFDM symbols that is a multiple of two OFDM symbols in length (Figure 5, 
notice frequency axis, and 3 pairs of pilots, and the time axis shows the repeating 
sequence). 

Regarding claim 58, Ma discloses wherein the pilots are inserted for the four transmit 
antennas collectively in blocks of two subcarriers by two OFDM symbols scattered in 
time and frequency in a repeating pattern of OFDM symbols that is a multiple of 2 
OFDM symbols in length (see figure 5, notice 2 subcarriers) 
Regarding claim 59, Ma discloses transmitting pilots with a power higher than average 
power (Para 0028, power is greater). 

Regarding claim 60. Ma discloses wherein data and pilots are transmitted using 
QPSK, with the pilots being transmitted with a relative power boost (Para 0060 shows 
QPSK and Para 0029 shows power adjustment). 

Regarding claim 61, Ma discloses wherein data is transmitted using a QAM 
constellation, and pilots are transmitted using QPSK with signal constellation points at 
corners of the QAM constellation (Para 0060 shows QAM and QPSK). 
Regarding claim 62. Ma discloses transmitting relatively reliable signalling channel 
information proximal in time and frequency to locations of pilots (Para 0062-0064). 
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Regarding claim 63, Ma discloses wherein transmitting relatively reliable signalling 
channel information proximal in time and frequency to locations of pilots comprises: 
for pairs of antennas of the four antennas, transmitting space time coded signalling 
channel information pairs adjacent in time to pairs of pilots (Para 0062-0064). 
Regarding claim 69, Ma discloses wherein the pilots are space-time coded (Para 0061 
STBC). 

Regarding claim 70, Ma discloses wherein the pilots are space-frequency coded (Para 
0061 STBC). 

Regarding claim 71, Ma discloses wherein the pilots are space-time-frequency coded 
(Para 0061 STBC). 

Regarding claim 72, Ma discloses wherein the pilots are uncoded (Figure 2 shows the 
pilots before they are encoded in element 23). 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 47, 64, 66-68, 73 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Ma et al. (US 2003/0072254) in view of Ma et al. (US 2003/0072255), 
hereinafter referred to as Ma2. 
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Regarding claim 47, Ma discloses implementing the method of claim 1 (as described 
above). 

Ma does not specifically disclose at least two base station transceivers 
collectively comprising four transmit antennas, the at least two base station transceivers 
adapted to implement the method of claim 1 . 

Ma2 discloses at least two base station transceivers collectively comprising four 
transmit antennas, the at least two base station transceivers adapted to implement the 
method of claim 1 (Para 0005 shows wireless communication systems having multiple 
BTS's). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention was disclosed to modify the communication of Ma, since stated in the 
background of Ma2 that it is common in the art for a MIMO-OFDM system to employ 
multiple base stations. 

Regarding claim 64. Ma does not specifically disclose wherein for a given, antenna, a 
spacing between pilots in the time direction is determined with consideration to the 
maximum Doppler frequency, while a spacing between pilot in the frequency direction is 
determined with consideration to a delay spread of multi-path fading. 

Ma2 discloses wherein for a given, antenna, a spacing between pilots in the time 
direction is determined with consideration to the maximum Doppler frequency, while a 
spacing between pilot in the frequency direction is determined with consideration to a 
delay spread of multi-path fading (Paragraph 0109, shows max Doppler and max 
channel delay). 
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It would have been obvious to one of the ordinary skill in the art at the time of the 
invention was disclosed to modify the communication of Ma, since stated in the 
background of Ma2 that it is common in the art for a MIMO-OFDM system to employ 
multiple base stations. 

Regarding claim 66, Ma does not specifically disclose wherein the four transmit 
antennas form part of a single base station transceiver. 

Ma2 discloses wherein the four transmit antennas form part of a single base 
station transceiver (Para 0005 shows wireless communication systems having multiple 
BTS's). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention was disclosed to modify the communication of Ma, since stated in the 
background of Ma2 that it is common in the art for a MIMO-OFDM system to employ 
multiple base stations. 

Regarding claim 67, Ma does not specifically disclose wherein the four transmit 
antennas form part of multiple base station transceivers. 

Ma2 discloses wherein the four transmit antennas form part of multiple base 
station transceivers (Para 0005 shows wireless communication systems having multiple 
BTS's). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention was disclosed to modify the communication of Ma, since stated in the 
background of Ma2 that it is common in the art for a MIMO-OFDM system to employ 
multiple base stations. 
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Regarding claim 68, Ma does not specifically disclose wherein the four transmit 
antennas form part of multiple mobile stations. 

Ma2 discloses wherein the four transmit antennas form part of multiple mobile 
stations (Para 0004-0006 shows wireless communication systems having multiple 
BTS's and users/mobiles). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention was disclosed to modify the communication of Ma, since stated in the 
background of Ma2 that it is common in the art for a MIMO-OFDM system to employ 
multiple base stations. 

Regarding claim 73, Ma does not specifically disclose at least two mobile stations 
collectively comprising four transmit antennas, the at least two mobile stations adapted 
to implement the method of claim 1 . 

Ma2 discloses at least two mobile stations collectively comprising four transmit 
antennas, the at least two mobile stations adapted to implement the method of claim 1 
(Para 0004-0006 shows wireless communication systems having multiple BTS's and 
users/mobiles). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention was disclosed to modify the communication of Ma, since stated in the 
background of Ma2 that it is common in the art for a MIMO-OFDM system to employ 
multiple base stations. 
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6. Claims 65 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ma et 
al. (US 2003/0072254) in view of Wallace et al. (US 6,473,467), hereinafter referred to 
as Wallace. 

Regarding claim 65, Ma does not specifically disclose turning off two or more transmit 
antennas and reassigning pilot groups assigned to the turned off antennas to the 
remaining two transmit antennas to improve the channel estimation performance for fast 
frequency selective fading channel. 

Wallace discloses turning off two or more transmit antennas and reassigning pilot 
groups assigned to the turned off antennas to the remaining two transmit antennas to 
improve the channel estimation performance for fast frequency selective fading channel 
(notice figure 1 B, loop indicates that element 142 is a reassignment, and description 
shows that assignment is for pilots). 

It would have been obvious to one of the ordinary skill in the art at the time of the 
invention was disclosed to modify the communication of Ma, since stated in Column 2 of 
MA that such a modification will provide an efficient technique for rapid determining of 
the channel characteristics. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHRISTOPHER GREY whose telephone number is 
(571)272-3160. The examiner can normally be reached on 10AM-7:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Moe Aung can be reached on (571)272-7314. The fax phone number for 
the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Christopher P Grey/ 
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